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M. Mathieu [2] product L a Rb-Note that ||M a ,fr|| = ||a|| ||6|| if and only if A is a prime C*-algebra [3, Proposition 2.3] . We first study the square of a densely defined derivation since the arguments involved are more direct than (although related to) those of Theorem 2. In all algebraic manipulations with unbounded operators that follow we tacitly assume that their domains fit together appropriately. THEOREM 1 . Let 6 be a densely defined derivation of a C*-algebra A. If 6 2 is bounded, then 6 itself is bounded.
PROOF: For all x,y € T> (6) Therefore, sup{||£(x)|| | ||a;|| = l,x G V{6)} «J y/2\\S 2 \\ and 6 is a bounded operator on T){8) which, by the density, can be extended to A. U REMARK. The resulting norm estimate ||£|| 2 /2 < \\6 2 \\ ^ ||£|| 2 cannot be improved in general, as can be seen by an example in [1] .
We prepare the proof of Theorem 2 by two auxiliary results, the first of which having an obvious extension to n-linear mappings. In [4] , we conjectured that the norm of M Ol j, + Mj )O is not less than ||a|| ||6||, provided that A is a prime C*-algebra . We do not know at present whether the slightly smaller estimate given in the next lemma is sharp. Next is the main result of the paper.
THEOREM 2 . Let 61,62 be two derivations of a prime C*-algebra A that are non-zero on V(6i) D X?(tf 2 ) which is dense. Then 6162 is bounded if and only if both (6\) and (62) are bounded.

PROOF: Applying Lemma 2 with x,y,u
Suppose that ^1^2 is bounded. A straightforward calculation yields
Combining (1) and (2) we thus obtain Since 6 2 is non-zero it follows that 6i is bounded (by (6 H^i^lD/ll^ll)) and the proof is complete. U
REMARKS: 1. Observe that both Theorems 1 and 2 remain valid under the assumption that A is a Banach algebra which is ultraprime, that is inf{||M a| (,|| | a,6 G
A, \\a\\ = \\b\\ -1} > 0, in particular, if A is the algebra of all bounded operators on a Banach space.
2. Let A be a prime C*-algebra , and let 61,62 be derivations of A such that 6162 is again a derivation and 23 = T>(6i)n23(£ 2 )PIV{6\62) is a dense common core. Then a well known calculation (see [7, p. 1094] ) shows that -^^(i),^^) + ^S2(x),Si(y) -0 for all x,y G 23. By (1) , it follows that 11^x(as)j| 2 ||£ 2 (2/)|| = ° f°r all x iV £ 23 > ^us either $! = 0 or 62 = 0. We thus obtain Posner's theorem for unbounded derivations more directly than in [6] . Now suppose that 6 is an unbounded derivation of a C*-algebra B. Putting A = B (& B, 6\ = 6 © 0 and 62 = 0 @ 6 we obtain two unbounded derivations with bounded product on a non-prime C*-algebra . Applying Theorem 2 in irreducible representations of an arbitrary C*-algebra , we proceed to show that this example is the only exceptional case which can occur. (2) gives whenever x,y,u £ V. If TT^I is non-zero on V, we can continue as in the proof of Theorem 2 and conclude that irS 2 has to be bounded. Working with the analogue of (3') rather than (3), we deduce the boundedness of irSi from n8 2 being non-zero. D Observe also that both irS\ and nS 2 non-zero implies that -K8I8 2 is non-zero. This is derived either from the above arguments or from [ 
